**Abstract**

**Introduction:** Neuroinflammation is involved in the pathophysiology of major depressive disorder. Sickness behavior such as sleep disorder, anhedonia, anorexia, and social withdrawal is observed as lipopolysaccharide (LPS)-induced depressive-like behaviors in mice. LPS stimulates PI3K-Akt signaling *via* TLR and regulates a variety of cellular processes, including cytokine and chemokine expression. Phospholipase C-related catalytically inactive protein (PRIP) is a signaling molecule to regulate phosphatidylinositol metabolism signaling. Here, we investigated LPS-induced anorexia in *Prip*-knockout (KO) mice.

**Materials and Methods:** LPS (100 microgram/kg) or saline (as a control) was injected intraperitoneally into wild-type (WT) and *Prip*-KO mice that were pretreated with saline 24 h prior to LPS injection. Food intake was monitored during each 24 h before and after the LPS injection. Hypothalami were obtained from the LPS- or saline-treated mice. Primary microglial cells were prepared from neonatal mice treated with LPS (10 ng/mL) for 3h. The expression levels of protein and mRNA were estimated by western blot and quantitative PCR analyses, respectively.

**Result:** Food intake in LPS-treated *Prip*-KO mice was less than WT mice. Compared with WT mice, interleukin (IL)-6 mRNA and phosphorylated STAT3 (P-STAT3) were increased in the *Prip*-KO hypothalamus, which was inversely correlated with the time-dependent pattern of the food intake. Furthermore, the mRNA expression of IL-10, an anti-inflammatory cytokine, was evidently decreased in LPS-treated *Prip*-KO microglia.

**Discussion:** The production of IL-6 and IL-10 is induced by LPS-mediated activation of PI3K/Akt signaling. The IL-6-mediated STAT3 phosphorylation in the hypothalamus decreases food intake. Therefore, the upregulation of PI3K-Akt signaling in *Prip*-KO mice increased pro-inflammatory cytokine production with suppression of IL-10 production. This mediated the upregulation of IL-6 expression and STAT3 phosphorylation in hypothalamus, resulting in anorexia. These data indicate that PRIP regulates feeding behavior in neuro-inflammation *via* production of IL-10.
